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157) Disclosed is a polypropylene composition com- 
prising (A) polypropylene and (B) a specific Propy'«"«- 
l-butene random copolymer in a specific amount ratio. 
The propylene-l-butene random copolymer (B) is char- 
acterized in that: (1 ) the copolymer contains 50 to 95 % 
by mol of constituent units from propylene and 50 to 5 
% by mol of constituent units from 1-butene, (2) the in- 
trinsic viscosrty. as measured in decahydronaphthalene 
at 135 'C. is in the range of 0.1 to 12 dl/g. (3) the mo- 
lecular weight distribution (Mw/Mn). as detemiined 
measured by GPC. is not more than 3. and (4) the pa- 
rameter B value indicating randomness of the copolym- 



erized monomer sequence distribution is in the range of 
1 0 to 1 5 Also disclosed is a polypropylene composite 
film comprising (1) a crystalline polypropylene layer and 
(Ih a layer formed from the polypropylene composition, 
which is laminated on at least one surface of the crys- 
talline polypropylene layer (I). The polypropylene com- 
posftion is excellent in heat resistance and Jow-temper- 
^re heat-sealing properties as well as in flex.biiny and 
impact resistance. The polypropylene composite film is 
excellent in not only heat-sealing properties, particularly 
low-temperatureheat-sealingproperties. but also trans- 
parency, scratch resistance and blocking resistance. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates to a polypropylene composition excellent in lieat resistance and low-temperature 

heat-sealing properties as well as in flexibility and Impact resistance, and also relates to uses of the polypropylene 
composition. 

BACKGROUND OF THE INVENTION 

10 

Polypropylene has been heretofore widely used as a thermoplastic molding material having high rigidity heat 
resistance and transparency. However, the polypropylene is poor in flexibility and impact resistance, so that in order 
to Improve these properties, a soft rubber component have generally been added to the polypropylene. 

However, the addition of a soft rubber component to the polypropylene to obtain polypropylene compositions im- 
75 proved in the flexibility and impact resistance causes a problem that the heat resistance of the propylene is deteriorated. 
Such polypropylene compositions are also desired to be improved in tow-temperature heat-sealing properties. 

Accordingly, the advent of propylene compositions excellent in heat resistance and low4emperature heat-sealing 
properties as well as in flexibility and Impact resistance has been desired. 

Crystalline polypropylene films are widely employed particularly in the field of food packaging because of their 
20 excellent mechanical properties such as tensile strength, rigidity, surface hardness, impact resistance and cold tem- 
perature resistance, optical properties such as glossiness and transparency, and food hygienic properties such as 
nontoxicity and odorless properties. The crystalline polypropylene films shrink when heated to their heat-sealing tem- 
perature, and hence it is difficult to heat-seal the films having a single layer structure. Therefore, the crystalline poly- 
propylene films are usually provided with a heat-sealing layer, whtoh is generally formed from a polymer such as a tow- 
25 density polyethylene or a propylene-ethylene random copolymer. 

The polymer for forming the heat-sealing layer is required to have, for example, the fol towing properties: 

(1) The polymer can be heat-sealed at a temperature considerably lower than the substrate (crystalline polypro- 
pylene film); 

30 (2) The polymer is excellent in heat-sealing strength and has no change of the heat-sealing strength with time; 

(3) The polymer is excellent in bond strength to the substrate; 

(4) The polymer has transparency almost equal to or higher than that of the substrate; 

(5) The polymer can be stored without blocking; 

(6) The polymer does not adhere to bag making machines or fill-packaging machines; and 
35 (7) The polymer has high scratch resistance. 

However, the conventional heat-sealing materials do not always satisfy all of these properties. For example, though 
the tow^Jensity polyethylene can be heat-sealed at a low temperature, it is poor in the heat-sealing strength and bond 
property to the substrate and easily adheres to the packaging machines or the like. 

40 The propylene-ethylene random copolymer satisfies the above properties (2) to (7), but does not satisfy the property 

(1). For example, a polypropylene composite film having a heat-sealing layer of the propylene-ethylene random co- 
polymer has a narrow heat-sealing temperature range. Therefore, when the composite film is heat-sealed by means 
of an automatic packaging machine or an automata bag making machine, the heat-sealing temperature must be strictly 
controlled. It has been proposed to use a blend of the propylene-ethylene random copolymer and an ethylene-a-olefin 

45 copolymer as a heat-sealing material. However, this blend is poor in the transparency, though it is more improved in 
the tow-temperature heat-sealing properties as compared with the propylene-ethylene random copolymer. 

The present inventors have found that a propylene-1 -butene random copolymer having a propylene content of 55 
to 85 % by weight and a heat quantity of crystal fusion (measured by a differential scanning calorimeter) of 20 to 80 
J/g has high transparency and good low-temperature heat -sealing properties and thus is useful as a heat-sealing 

50 material. Based on these findings, the present inventors have proposed to use, as a heat-sealing layer for a polypro- 
pylene film, a composition which comprises the propylene-1 -butene random copolymer and an isotactto polypropylene 
(Japanese Patent l_aid-Open Publication No. 114887/1979). The heat-sealing layer formed from this composition is 
excellent in the low-temperature heat-sealing properties and blocking resistance, but it is a little inferior in the blocking 
resistance and scratch resistance to the heat-sealing layer formed from the propylene-ethylene random copolymer. 

55 The present inventors have also proposed, as a composite film of high heat -sealing properties, a composite film 

consisting of an isotactic polypropylene film and a heat-sealing layer formed from a composition which comprises 1 0 
to 40 % by weight of a propylene-1 -butene copolymer and a crystalline propylene-a-olefin random copolymer (Japanese 
Patent Publcation No. 42626/1986). 
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Snder such circumstances as mentwned above, the P^esennnv and aspecific propylene- 
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C..K/.MARYOFTHF INVENTION 

rangeof1.0to1.5.pre1erably1.0to1.3. 

in addition to the properties (1) to (4), the propyien 
following properties (5) and (6): f 60 to 140 "C and 

-2 6M + 1 30 5 Tm < -2.3M + 1 55; and 



(6)t 

satisfy the following relation: 

C S -1 .5M + 75. 
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,„,n.r (B^ used in the invention can be prepared using an olefin po^meriza- 
The propylene-1 -bulene random copolymer (B) used 
tion catalyst comprising: 

(a)atrans«^metalcompound represented by the follo^ngformulad): 
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(1) 



Wherein M is a transition metal of Group INfe, Va or Via of the periodic table, 



R1 and R2 are each a hydrogen atom, a halogen atom, a hydrocarbon group of 1 to 20 carbon atoms, a 
halogenated hydrocarbon group of 1 to 20 carbon atonns, a silicon-containing group, an oxygenncontaining 
group, a sulfur-containing group, a nitrogenncontaining group or a phosphorus-containing group. 
r3 is a hydrocarbon group of 1 to 20 carton atoms which may be substituted with a halogen atom or a silicon- 
containing group, 

r4 is a hydrogen atom or an alkyi group of 1 to 20 carbon atoms, 

XI and X2 are each a hydrogen atom, a halogen atom, a hydrocarbon group of 1 to 20 carbon atoms, a 
halogenated hydrocarbon group of 1 to 20 carbon atoms, an oxygen^containing group or a sutfur-containing 
group, and 

Y is a divalent hydrocarbon group of 1 to 20 carbon atoms, a divalent halogenated hydrocarbon group of 1 to 
20 carbon atoms, a divalent silicon-containing group, a divalent germanium-containing group, a divalent tin- 
containing group, -0-, -CO-. -S-. -SO-. -SO2-. -NR^-, -P(R5)-. -P(0) (R5)-. -BR^- or -AIRS- (R5 is a hydrogen 
atom, a halogen atom, a hydrocarbon group of 1 to 20 carbon atoms or a halogenated hydrocarbon group of 
1 to 20 carbon atoms); 
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(b) 

(b-1 ) an organoaluminum oxy-compound, and/or 

(b-2) a compound capable of reacting with the transition metal compound (a) to form an ion pair; 
and, optionally, 

(c) an organoaluminum compound. 

In the present invention, it is preferred to use a transition metal compound (a) of the above formula wherein Ri is 
methyl, and also a hydrocartxjn group of 2 to 6 carbon atoms. 

The present invention further provides a polypropylene composite film comprising: 

(I) a crystalline polypropylene layer, and 

(II) a layer formed from the polypropylene composition of the present invention, which is laminated on at least one 
surface of the crystalline polypropylene layer (I). 

In the present invention, the polypropylene composition layer (II) is preferably formed from a polypropylene com- 
position comprising: 

the polypropylene (A) in an annount of 5 to 50 % by weight, and 

the propylene-1-butene random copolymer (B) in an amount of 95 to 50 % by weight; or 

the polypropylene (A) in an amount of not less than 50 % by weight and less than 90 % by weight, and 

the propylene-1-butene random copolymer (B) in an amount of not less than 10 % by weight and less than 50 % 

by weight. 

The polypropylene (A) is preferably a crystalline polypropylene containing units from propylene in an amount of 
not less than 90 % by mol 
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The crystalline polypropylene layer [I] may be erther unslretched or baxally stretched. 
P..TAM cn nPSnRIPTION Q P THF INVENTION 

1-butene random copolymer as described below. 
10 f A) PQlypropvlene 

propylene. Of these, the propylene random '^'^'l^^^^ „sed for a composite film, which will be 

amounts of not less than 90 % by mol. ^^i^mpr include a-olefins of 2 to 20 carbon atoms except 

decene and 4-methyl-1 -pentene. ^h,nrnvlene f a oolvpropylene prepared by a conven- 

a metallocene compound catalyst component of ino to 165 "C. preferably 120 to 165 'C. Of 
that of the laterKfescribed propylene04,utene ran^^^ 

ofus%«;~K^"°"^^^^^^ 

'■'teToJp'Sy.-a(A)isgeneral,morerig«,hanthe^^^^^^ 

(R ) Propvlene-l-bi itfine random copolymer 

0)Thepropy.ene-1-buteno,andomcopoVmerusedintheinventbnisarandomcopoh^e 

and contains: 

to 10% by mol. 

Thispropylene-1-butenerandomcopolymermayfurthercontaincc.Jitu^^^ 
andl^utZ e.g., ethylene, in a small amount, e.g.. not more than 10 % by mol. 

(2) Intrinsic viscosity (n) 

(3) Molecular weight distribution 



15 



20 



25 



30 



35 



40 



45 



50 



SS 



to 2.5. 



5 



EP 0 716 121 A1 



^ir;;.0 to 1^' ,„,,G. Foxin PCyo,. Sd. A., 3188 (1963), andth.s 

-me parameter B value was proposed by B D^^'« 
paramete'r can be obtained from the following formula. 

, ,.r«.tionP IS a second monomer content fraction, and P,2^ a pK^portKXi of 

^r:::"iiri.^«."-"=— ---- 

(5) Metting point Tm ari ku a 

.eme,tin.pointTmof.epropv.ne.1_-^^^^^^ 

— rt:rrpS;rrLr^^ 

uent unn intent 1^ (% by mol) satisfy the following relat«n. 

-2.6M + 130^Tm^-2.3M + 155 

1 rm the cn/stallinity C measured by Xnay 

K„ner ^B^ used in the invention may further have the following property C7). 
The propylene-1-butene random copolymer (B) used 

For determining the mm fraction of the propyien 
mm fractions of 
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(0 head-to-tail enchained P^°Pf ^ """^^^^^^^^^ units of head...tail encha'ned propylene 

?hei3C-NMR spectrum of the P'OPV'^"^"' "''1^"^ J"^^^ 
copolymer Which is completer disso^,ed .n hexac^^^ 

atock solvent by a proton complete decoupling method 1 ^ ^^j^^kk^ relaxation time of methyl groups), 

ar^^a p'Stervai Of not shorter than 3.4 T, •onQest .m^,"^^^^^ ^ ^ "'TT'Z 

H^raiir=strs^= 
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In the ^^-NMR spectrum of the propylene-1-butene random cxspolymer thus measured, the methyl carbon region 
wherein the side chain methyl groups of the propylene units are observed (about 1 9.5 to 21 .9 ppm) is classified into: 

a first peak region (about 21 .0 to 21 .9 ppm), 

a second peak region (about 20.2 to 21 .0 ppm), and 

a third peak region (about 19.5 to 20.2 ppm). 

In each of the above regions, peaks of the side chain methyl groups of the second units (propylene units) in the 
head-to-tail enchained triad sequences (1) and (li) are observed as shown in Table 1 . 

Table 1 



Shift value 


Methyl carbon region (19.5 ^ 21.9 ppm) 




First region 21.0 - 21.9 
ppm 


Second region 20.2 ^ 
21.0 ppm 


Third region 19.5 - 20.2 
ppm 


Hand-to-tail enchainment 
Sequence (i) 


PPP (mm) 


PPP (mr) 


PPP (rr) 


Sequence (ii) 


PPB (mm) 
BPB (mm) 


PPB (mr) 
BPB (mr) 
PPB (rr) 
BPB (rr) 





In the above table, P Indicates a constituent unit from propylene, and B indicates a constituent unit from 1-butene. 

With regard to the triad sequences (i) consisting of only propylene units, i.e., PPP (mm), PPP (mr) and PPP (rr), 
among the head-to-tail enchained triad sequences (i) and (ii) shown in Table 1 , the directions of the methyl groups are 
illustrated below by the surface zigzag structures. These PPP sequences apply correspondingly to the mm. mr and rr 
triad sequences (PPB, BPB) (ii) which contain butene unit. 



PPP (mm) 



CH3 CH3 CH3 

I I I 

- (CH-CH2) - (CH-CH2) - (CH-CH2) 



35 



40 



CH3 CH3 
I I 

PPP(mr) : - (CH-CH2) - (CH-CH2) - (CH-CH2) 

I 

CH3 



CH3 



CH3 



45 



so 
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PPP(rr) : - (CH-CH2) - {CH-CH2) - (CH-CH2) - 

I 

CH3 

In the first region, the methyl groups of the second units (propylene units) in the mm triad sequences PPP, PPB 
and BPB resonate. 

In the second regbn, the methyl groups of the second units (propylene units) in the mr triad sequences PPP, PPB 
and BPB and the methyl groups of the second units (propylene units) in the rr triad sequences PPB and BPB resonate. 

In the third region, the methyl groups of the second units (propylene units) in the rr triad sequences PPP resonate. 

Accordingly, when (i) the head-to-tail enchained propylene unit triad sequences and (ii) the propylene unit-butene 
unit triad sequences consisting of head-to-tail enchained propylene units and butene units and containing propylene 
units as the second units are measured on the side chain methyl groups of the propylene units of the second units in 
the triad sequences using the ^^C-NMR spectrum (hexachlorobutadiene solution, tetramethylsilane standard), the triad 
tac1k:ity (mm fraction) of the propylene-1 -butene random copolymer can be determined as a proportion (percentage) 
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peaks appeared in the region of 19.5 to Zi .» ppmv 



equation. 

• .. icpp f mm) +PPB (mn) +BPB (nm) ) 
Methyl group intensity (PPP (torn) ^-i^if o v ^ ^^^^^ 

m„ Fraction - — " intensity (PPP (mm) +PPB («») +BPB (mm) + 

(%, Methyl group intensity ^pppj^)^ppB(ror)+BPB(mr)+ 

PPP (rr ) +PPB (rr) +BPB (rr ) ) 

Structure (iii) 

CH3 CH3 CH3 1^3 CH3 CH3 

- (CH.-CH) - (CHa-CH) - (CHa-CH) - (iH-CHa) - (CHa-CH) - (CHa-CH) - 

2S 

Structure (iv) 
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° CH3 CH3 CH3 



CH3 CH3 , 

- (CHa-CH, - (CHa-CH) - (CHa-CHa) - (CH-CHa) - (CHa-CH, - (CHa-CH) - 



structure (v) 



CH^ CH3 CH3 

CH3 CH3 CH3 ^ J I 



- (CHa-CH) - (CHa-CH) - (CHa-CHa) n- |cH-CHa) - (CHa-CH) - (CHa-CH) - 
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20 



on the adiacert meth.ne group (resonance „„he adiacent melhine carbon 



(8)Heterobondunit „.,mps has small amounts ot structures 

^^^^^ 

35 toltowing equation. 

regio-irregular ' 

units based on r«R /<;i- ructure Ciii) r <v> ) 

Tl-insections laa +^ ^^f^^V l^ (Structure (Iv) ) + XoS, 
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(a) a transition metal compound described later, 
(b) 
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and, optionally, 

(c) an organoaluminum compound. 

Next the olefin po^merizatk^n catalyst used for preparing the propylene-1-butene random copo^er (B) in the 
nt^tlSrtrc:"^.nd(a)(hereinat^^^ 

polymerization catalyst used for the invention is represented by the following fomiula (1 ). 




(1) 

are titanium, zirconium and hafnium. Particulariy preferred is zirconium. 
Substituents and 

Ri and R2 are each independently a hydrogen atom, a halogen atom, a hydrocarbon group of 1 2° ^*on 
atoms rSl^e' h^rocTrbon group ofl to 20 carbon atoms, a silicon^ntaining group ar, oxygenK»ntain.ng 
gX a sull^-containing group, a nitrogen-containing group or a phosphorus^taining group. 

s:::;rero:^r— 

'^'S'mpL of the halogenated hydrocarbon groups include those obtained by substftuting the above^entioned 
"'"'a ,E Ri . preferab^ hydrogen, methyi, a hydrocarbon group of 2 to 6 carbon atoms arKi an aromat«: group. 
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and particularly preferably methyl and a hydrocartxjn group of 2 to 6 carbon atorns. 

TZm^ hydr^en and a hydrocarbon group, and part«ularly preferably hydrogen. 



Substituent 
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R3 is a hydrocarbon group of 1 to 20 carbon atoms which may be substrtuted with a halogen atom ^silicon- 
Substituent 

XT^r.^^^^^^^^^ -h as methy,. ethyl n.r^y.. I-P^.^- 

butyfl^rsin t^r^-b^tyT pentyl, hexyl. cyc.ohexyl. heptyl. octyl. nonyl. dodecyl, e,cosy.. norbomyl and ada- 

"^Sese groups may be substituted with halogen atoms and silicon^tainlng groups as described for RL 
25 andX^ 

)0andX2areeachahydrogen.atom.ahalogenatom.ahydrocarbong,oupof1to20carbonatoms.ahalogenated 

35 pentatluorobenzenesulfinato. 
Y 

Y is a divalent hydrocarbon group ot 1 to 20 carbon atoms, a divalent halogenated hydrocarbon group oT 1 to 20 

the above-exemplified divalent silicon-containing groups. . . ^^«r«r.iifioH Hi 

^d^ent tin^ontaining groups include those wherein silicon is replaced wrth t.n ,n the above^xempl*.ed d,- 

"'I^Sr S SS- atoms, hydrocarbon groups of 1 to 20 carbon atoms ar,d halogenated hydrocarbon 

groups of 1 to 20 carbon atoms as described for . 
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mula (1-a) is particulariy preferably used in the invention. 
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SO 




(1-a) 

""T^.^a'^'pS^ «»-p^ — ™"' ••'^ '""'^ 
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rac-Dimethylsilylene-bisi1-(4-phenylindenyl)}zirconiumdichlonde 

atDiStei?'en«-*'*sU-(2-methyl-4-(p-tolyl)ind^^^ 
rc-DiSfeiVlene-bis1-(2-methyM-(m-tolyl)indenyl){z.rc^ 

acSylsilylene-bis{1-(2-methyl-4-ph^^ 
S-D n b^0silylene-bis{1-(2Hnethyl-^^^^^ 

racSS9ermyLe-bis1-(2-methyl-4i,henylindenyl)}^^^^^ 

StDi3LnnUe4>isi1-(2-methyUi)hBnyl^^^^^^^^^ 
atSSlsilyl«ne4,isl1-(2-methyMi)henylindenyl))z.rcon.umd^^^ 
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StSSlsiVlene-bis 1- 2-ethyl-4.(a-naphthyl)indenyin^^ 
StDl2Slene4,is 1- 2-ethyl-4-(9^nthraceny^ 

ni^ZteiMene-bis 1- 2-n-propyl-4-phenylindenyl)}zirconi^ dichlonde. 
n ZZkiMene-bis 1 -(2-s-butyl-4-phenylindenyl)lzirconium dichlonde, 
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rac-Dimethylsilylene-bis{1 -(2-i-butyl-4-(2-methy!-1 -naphthyl)indenyl)}zirconium dichloride, 
rac-Dimethylsilylene-bis{1-{2-i4)utyW-(5-acenaphthyl)indenyl)}zirconiunn dichlonde, 
rac-Dime1hylsilylene4)is{1-(2-i4)utyM-{9-anthracenyl)indenyl)}zirc^ dichbride. 
rac-Dimethylsilylene-bis{1-(2-i-biityl-4-(9-phenanthryl)indenyl) dichloride. 
rac-Dlmethylsilylene4)is{1-{2-neopentyl-4-phenylindenyl)}zirconium dichloride. 
rac-Dimethylsilylene-bis{1-(2-neopentyl-4-(a-naphthyl)indenyl)}zirconium dichbride, 
rac-Dimethylsitylene-bis{1-(2-n-hexyl-4-phenylindenyl)}zirconium dichloride. 
rac-Dimethylsilylene-bis{1-{2-n-hexyl-4-(a-naphthyl)indenyl)}zirconlum dichloride. 
rac-Methylphenylsilylene-bis{1-(2-ethyl-4-phenylindenyl)}zirconium dichbride. 
rac-Methylphenylsilylene-bis{1-(2-ethyl-4-(a-naphthyl)indenyl)}zirconium dichbride, 
rac-Methylphenylsilylene-bis{1-(2-ethyl-4-(9-anthracenyl)indenyl)}zirconium dichbnde, 
rac-MethylphenylslVlene-bis{1-(2-ethyl-4-(9-phenanthryl)indenyl)}zirconium dichloride. 
rac-Diphenylsilylene-bis{1-(2-ethyl-4-phenylindenyl)}zirconium dichbride, 
rac-Diphenylsilylene-bis{1-(2-ethyl-4-(a-naphthyl)indenyl)}zirconium dichbride. 
rac-Diphenylsilylene-bis{1-{2-ethyl-4-(9-anthracenyl)indenyl)}zirconium dichloride, 
rac-Diphenylsltylene-bis{1-(2-ethyl-4-(9-phenanthryl)indenyl)}zirconium dichbride. 
rac-Diphenylsilylene-bis{1-(2-ethyl-4-(4-biphenylyl)indenyl)}zirconium dichloride. 
rac-Methylene-bis{1 -(2-ethy l-4-phenyllndenyl)}zirconium dichbride, 
rac-Methylene-bis{1-(2-ethyl-4-(a-naphthyl)indenyl))zirconium dichloride, 
rac-Ethylene-bis{1 -(2-ethyl-4-phenylindenyl)}zirconium dichloride. 
rac-Ethylene-bis{1-(2-ethyl-4-{a-naphthyl)indenyl)}zirconium dichloride. 
rac-Ethylene-bis{1-{2-n-propyl-4-(a-naphthyl)indenyl)}zirconium dichloride. 
rac-Dimethylgermylene-bis{1-(2-ethyM-phenylindenyl)}zirconium dichbride. 
rac-Dimethylgermylene-bis{1-(2-ethyU-(a-naphthyl)indenyl)}zirconium dichbnde. 
rac-Dimethylgermylene-bis{1-(2-n-propyl-4-phenylindenyl)}zirconium dichbride, 
rac-Dimethylstannylene-bis{1-(2-ethyl-4-phenylindenyl)}zirconium dichloride. 
rac-Dimethylstannytene-bis{1-(2-ethyl-4-(a-naphthyl)indenyl)}zirconium dichloride. 
rac-Dimethylstannylene-bis{1-(2-n-ethyl-4-(9-phenarithryl)iridenyl)}zirconium dichloride. and 
rac-Dimethylstannylene-bis{1-{2-n-propyl-4-phenylindenyl)lzirconium dichloride. 

In the present invention, also employable are transition metal compounds wherein zirconium metal is replaced 
with titanium, hafnium, vanadium, niobium, tantalum, chromium, molybdenum or tungsten in the above^xemplrfied 

"'""'ThrtSisition metal compounds are generally used in the form of racemic modification as the olefin polymerization 
catalyst component, but they can also be used either in the form of R type or S type. 

The transitbn metal compounds used for the invention can be prepared in accordance with Jouma of Organo- 
metallic Chem ", 288 (1985). pp. 63-67 and EP-A-0320762. For example, the compounds of the formula (1-a) can be 
prepared by the folbwing reaction route. 
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2H2R' + 2butyl-U 



2HR"Li HR'-Y-R-H 



R' CI 

^^^^^-^ LiR'-Y-R«Li 

R* CI 



R- X' R' X' 

^ Y M " Y M 



\ / \ \ / \ 

R» 

wherein Z is CI, Br, I or o-losyl group, and HjR" is 



R» CI R' 



H H 



""'?;e°c^!f known alumlnoxane can be prepared by, .or example, the follow^g procedures, 

compound, e.g., trialkylaluminum. in a medium such as decane. benzene or toluene. 

minum, trioctylaluminum and tridecylaluminum; 

and diisobutylaluminum chloride; ... , 

dXaluminum hydrides, such as diethyteluminum hydride and diisobutyfelum.num hydnde. 
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dialkylaluminum alkoxides. such as dimethylaluminum methoxide and diethylaluminum ethoxide; and 

dialkylaluminum aryloxides, such as diethylaluminum phenoxide. 

athese. preferred are tralkylalumlnumsandtricyctoalkytelumlnums, and partteular^ 

""""aIso employable as the organoalumhum compound used for preparing the aluminoxane are alkenylaluminums 
represented by the following formula: 

(iC4Hg),Aly(C5Hio)z 

wherein x y and z are each a positive number, and z ^ 2x. such as isoprenylaluminum 

The oraanoaluminum compounds mentioned above are used singly or in combination. 

SamDl^^ttie^lvents used for preparing solutions and suspensions of the aluminoxane include aromatic hy- 

trfef3 5KiimethvlDhenyl)boron, tris(pentafluorophenyl)boron, MgCIa, AI2O3 and SiOj-AlgOa. ^.,^„^ 
E^^SSof the tonic compounds include ,riphenylcarbeniumtetrakis(pentafluoK)phenyl)bo«te tr,-n-butylamn«- 
nlumSSe^fL^henylSoiate. N.N-dimethylanilinium,et,akis(pentafluorophenyl)borate and ferroceniumtet- 

"'fCILrS'rcEl compounds include dodecaborane. iK^arbaundecaborane. bis^-^"^^:^;- 
(1 JZ£a?bir^te. tri-n-butyfemL,ium(7.8Klicarbaundeca)borate and tri-n-buty^mmonium(tr«Jecahydr.de- 

'""STe^Sb-a) capable of reacting with the transitk. metal compound (a) to form an ion p^r can be used 
^''"^^irrS:— compoundtc)^^ 

polymerization catalyst used in the inventton can be represented by, for example, the folk^wing formula (2). 

wherein R9 is a hvdrocarbon group of 1 to 12 carbon atoms. X is a halogen atom or a hydrogen atom, and n is 1 to 3. 

n me ^ve foS^) W is a hydrocarbon group of 1 to 12 carbon atoms, for example, an alkyW^a 
cyclXtg^^ror aTryl group. Partcular examples thereof include methyl, ethyl, n^^ropyl, isopropyl, isobutyl, pentyl, 
hexyl, octyl. cyclopentyl, cyclohexyi. phenyl and totyl. 

Examples of the organoaluminum compounds (c) include: 

trialkylaluminums, such as trimethylaluminum. triethylaluminum, triisopropylaluminum. triisobutylaluminum. trloc- 
tylaluminum, tri(2-ethylhexyl)aluminum and tridecylaluminum; 

ride and ethylaluminum dibromkie; and ^ , , • 

alkylaluminum hydrkJes. such as diethylaluminum hydride and diisobutylaluminum hydnde. 

Also employable as the organoaluminum compound (c) is a compound represented by the following formula (3) : 
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wherein R9 is the same as in the above formula (2); L is -ORio group. OSiRUg group, -OAlRi^^ group. -NR group, 
^^4, qroup or -N(R^^)AIR^«2 group; nis 1 to 2; R^". R", R^^ and Rie are each methyl, ethyl, Bopropyl, «obutyL 
(JIiIm pheVor thi like, r' is'hydrogen. methyl, ethyl. «opropyl, phenyl, trimethylsi^lene or the like; and R14 

^'^'ZZ'XS:.:::'^^^ preferred are those of R«„A.(OAIR^^.)3.„, for example, Et^miEt, and 

^'"S'i^rZ'iSnum compounds represented by the fom,ulas (2) and (3), preferred are those of the formu^ 
h9,A1 wherein R^ is partcularly preferably an isoalkyi group. 

ThTotefin polymerizatkxi catalyst used in the invention can be prepared by mixing the component (a) and the 
comS^en^-lT?the component (b-2)). and optionally, the component (c) in an Inert hydrocarbon so^,ent or an 

°""E^ptes Of the inert hydrocarbon soK^ents used for preparing the otefin po^mer^ation '^'^^'j'^''^^ ^"^"f^ 
hydros. suchasprofLe, butane, pentane. hexane. heptane. octane. decane. dodecaneand k^^. 
h^d^rtjons such as cyc^entane. cyclohexane and methylcyclopentane; aromatic hydrocarbons, such as benzene 
tSrSSSSenated hycirLrbons, such as ethylene chloride. chlo«,ber,zene and dlchtoromethane; and 

mixtures of these solvents. 

The above components may be mixed in any order, but it is preferred that 

the component (b-1 ) (or the component (b-2)) is mixed with the component (a); 

the component (b-1) is first mixed with the component (c) and then with the component (a); 

Z ^S^ent (a) L first mixed with the component (b-1 ) (or the component (b-2)) and then w.th the component 
t^^Liponent (a)isfirstmixed with the component(c)and then with thecomponen1(b-1)(or the componert 

inthemfacing of the above components, an atomic ratio of aluminum in the componem 
in the transition metal compound (a). (AUtransition metal), may be .n the range of usua^h^ 1° 
to 5,000. and a concentration of the component (a) may be In the range of about lO^ to 10 1 mol/liter. preferably 

'° ^ Whe'ii'trcomponent (b-2) Is used, a molar ratto of the component (a) to the component (b-2). (component (a) 
/comZenul2TS^ybelntherangeofusually0.01.o10.p^ 

(a) may be in the range of about lO^to 10-1 mol/liter, preferably 10-^ to 5 X 10-2 mol/liler. 

^ ' wLn the competent (c) is used, an atom« ratk, of the aluminum atom (A^) in the component (c) to the aluminum 
atom (a!",) in the ^ponent (b-1), (AI^AI^,). r-^Y be in the range of usually 0.02 to 20, preferab^ 0.2 ^o^0. 

The aLe^entioned catalyst components may be mixed In a polymerizatkxi reactor, or a mixture of the compo- 
nents preliminarily prepared may be added to the reactor. „...^„»,h, Kn.oivi»r 

If L components are preliminarily mixed, the mixing temperature may be ,n the range of 
preferabV -20 to 120 "C; and the contact time may be In the range of 1 to 1 .000 minutes, preferably 5 to 600 minutes. 
It is Dossible to vary the mixing temperature during the mixing procedure. ,., ^.^^t 

^olefin pol^erizatlon cata^st used In the invention may be a solid olefin ^^^'^^^^^^J'^J^^ 
least one of the above components (a), (b) and (c) is supported on an morgans or organic, granular or fine particulate 



solid carrier 



lu carrier 

The inorganic carrier is preferably a porous oxide, and examples thereof include SiO^ and Aipg. 
ExLlipleTof the granular or particulate solid organic compounds include polymers and copolymers produced by 
iisinaa-olefinsfeq ethylene, propylene and 1-butene) or styrene. as their major component. 

'Throlel X^^^ 

the componentTa), the component (b) and an olefin polymer produced by prepoVmenzat«n, and optionally, the com 

"^rtS prepoVmerizatbn, olefins, such as propylene, ethylene and 1-butene, can be emptoyed. Also emptoyable 

raSil^c^ S ^^'cr^ents. the olefin po^er^tk. cata^st used In the invents, may further contain 
other components useful for the olefin polymerization, for example, water as a catalyst component. 

^nSltene 1-butene random copo^mer used in the ^vention can be prepared by copolymenzing propylene 
andllutSniepresenceoftheabove-mentlonedolefinpolymerizatlonc^^^^^ 

"^rx^^"rb:ri""C^^^^^^^ 

rntSd^asTiCeTa^?^^^^^^^ 

previously mentk)ned can be employed, and propylene fierse is also employable as a solvent. 
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100^. p^arab^ 0 to 90 -C; in the t"^^" ^^^^^^^^ of usual^ 0 to 120 -C. pre^rab^ 20 to 100 

20 to 200 -C; and in the gas phase P^^'".^^,"^"" ^^'^,,'1 pressure to 100 kg/cmP. preferably at- 

'C The polymerization pressure may be ^ the range fj^'l^ batchwise. semlcontinuously 

5 rSspherfc pressure to 50 kg/cm^. The P°'y™"^^^°"J,^*'°"^o7nSe stages under different reactk,n cond.l.ons. 
^tlnuoU. The po^mer^tion ^ ^so be carr^^^^^ 

.cs:=^errr:»— 

10 Pnl yproDVle ^ft mmposition 

to 85 % by weight, and of 95 to 5 % by weight, preferably 80 to 10 % by 

the propylene-1-butene random copolymer (B) in an amou 
weight and 60 to 1 5 % by weight. 

Examples of such additives include nuc eating ager^ ^^^^^^^ ^^^^^^ dyes, dispersing 

„gm stabilLrs. uKraviolet light '"''",^:;.^:;ei ffSzers, antHoaming agents, crossl.king agents. 

S the antioxidants, phenolic antk,>ddants, such as 2.6^i-tert*utyl-p-resol,^^ryl 

Examples of the phenols antioxid^ts .ncmde ^^^^^^^,^^.^,^^^),ropK^Xe, ^-^-^'^^^'l^. 
(3,3^^ethyM-hydroxybenzyl)thic^lycotete.^t^^^^^^ 

ert-butyl^hydroxybenzyl phosphonate, ^Af-*"/^^;^,^^ ' „e J(4-methyl-6-tert^ T^^fK.nvh 
f4^vdroxy-3-methyl-5-tert-butylbenzyl)matonate. 2.2 ^ ;isr3,5.bis(4-hydroxv-3-tert-butylphenyl) 

tSdi S-butylphenol). 2,2--methylenebis[6-1lHT,e*^^^^^ 

gj<?- ester. 4,4.-buty.idenebis(^e^^^^^ 
,a7e.bis[2-tert-butyl-4^ethy^6-(2-hydroxy-3-ter^b^^ 

3-hydr«i-4-tert.butyl)benzyl isocyanurate, ^ -^-^'^^^^^^J^,,^' i.3.5-tris(3,5<li-tert-butyl-4-hydroxyben- 
?aSmeVne-3-(3.5.1i-tert-butyl-4-hyda.^^^^^ 

zyl) iUyanurate. 1.3.5-trisl(35^i-tert4,utyl-4-hydroxy.h^^^^^^^ ^ ^^^^.^ p,^„„, 

-^?^::orriurant.xidantsinc.^^ 

thiodiproptonate and distearyl thiodipropionate; (e.g., butylthiopro- 

S=o^--^^^^^^ 
''Tr:£reT.osphorusantiox.^^^^^ 

iphenyl phosphite. tris(2,4^i-tert-butylphenyO phosphrte, '"^^^ ,^^s{2-rueV,Y\-&^en-bi>t^^^y^'°^P^^ 
ptnyVphosphite. disteaiylpentae^^^^^ 

Vutane diphosphite, tetra(C,2-Ci5 ^^ed alkyl 4 4 ^ Z butvl-4-hydroxyphenyl) phosphite. tr«(mono^ mixed 
Seb«(3-methyl^-tert-butylpheno.)d^hosph^^^^ 

nonylphenyl) phosphite, hydrogenated 4.4-«soprop5rt.denMip J^';^ ..^3^ lidenediphenol-pentaeiythrrtol 
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(nonylpheny.) phosph.e. 9,0^.ydro-9.xa-1^hosphaphenanmrene-10-oxiae and tet.Kis(2.4^Mer.-t,utv^hen,)- 

4,4'-biph0nylene diphosphite. ^,^hr^anrtprivatives suchasa-.B-,rand5-tocopherol 

ELplesoffurtheremptoyableantioxkl^^^^^^^^ 
and mixtures thereof,2.5^imethyK2.5,8-tnmethyl-and^578^^^^ 

MxAly(OH)2x+3y-2z(A)z.aH20 
(herein M Is Mg. Ca or Zn; A . an anion other than hydroxy, group; x. y and z are each a pos«^e number: ar,d a Is 
0 or a positive number, such as Mg6Al2(OH)i60O34H2O, 

Mg6Al2(OH)2oC03.5H20, 

MgsAl2(OH)i4C03-4H20. 

MgioAl2(OH)22(C03)2-4H20. 

Mg6Al2(OH)i6HP04-4Hp. 

Ca6Al2(OH)i6C03.4H20. 

Zn6Al2(OH)i6C034H20, 

Zn6Al2(OH)i6S04-4H20. 

Mg6Al2(OH)i6S03.4H20 and 

Mg6Al2(OH)i2C03-3H20. 

Examp.es o1 the light stabli.ers Include ^^^^f ^^P^^^^^^^^^^ 
2-hydroxy-4-n-octoxybenzophenone.2,?-dlhydro,^-4--Tj^^^^^ 
zotLoles. such as 2-(2'-hydroxy-3Mert-butyl-5--methylphenyl)^^^^^^ 
butylpheny.)-5.hlorobenzotriazole.2-(2^hydro>cy-5^^^^^ 
pheny.)benzotriazo.e:benzc«tessuchas^^^^^^^ 
tert-butyl-4-hydroxybenzoateandhexade<^l-3,5-ditertbLrt^^^ 
bls(4-tert^lphenol)Nisatt42.?-thlobfe(4-tertK^^eno^^^^ 

zy.)phosphonicacldmonoe,hy,esterNsa«^^^^ 

yphenyl)acrylate; oxalic acid dianilries. such as ^"2 ettiylf^ienym^ 

".m*lflic «a and b*=nk= .01* m««.. «^ Ih^ S Sl^Sol™ tyl icoM «d «.»yl al«M; 
™,™.i„„ sa. anc p«a»si™ =aK ""^P^' J!m^. pa»n»,lan,i* and 

% by weight. ,v.i«,roovlene composition of the invention, molded articles much more 
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R 



P— O 



M 



—J n 



^^"^ the nucleating agents, the following aromatic phosphoric ester salts can also be used: 



o 



M 



n 



wherein « hydK^en or a hydrocarbon group of 1 to 10 carbon atoa,s; M is a monovalent to trivalent metal atom; 
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OH 

wherein is hydrogen or a ^ydrocarton group of ItolO^^njrt^^^ ,3.benzylideno-2.4-p-methylbenzylldene- 
Examples of these compounds ^•^•^•^-^^^^"^ ''^"^^^"ben^ 1 .3-P- 

sorbitol. 1>benzylidene-2.y-emylber|zyKle^^^^^ 1,3^.thylben- 

ethylbenzylidene-2,4-benzyl.denesor^^. ' l,3.2;4^i(P-«*y'b«n^'^r' 
zylidene-2.4-p-methylbenzyldenes«^^*.tol 1 A2.4KJKP m^^^^ 

sorbitol, 1,3.2,4-di(p-n-propylbenzyWene)s<^^*.tc-1^^^^^ 1.3,2./Mi(2'.4-- 

zylidene)sorbitol. 1.3.2.*-<^'(P-«-''"^'''^"f T3.2,4ldilp-ethoxyl^nrylidene)sorbttol. 
lathylbanzy.idana)sorbitol, ^ -^l^. Wm^^^^'^en^^^^^^ 
1.3-benzylidene-2Ap-chlo«*enzyldenesorbtol^1j3^^^^ 

zylidene-2,4-p-methylbenzylidenesorbrtol. \^-^^^^^^^^^J^e.^^eM and 1,3,2,4-di(p- 
„„ount<« 0.001 lolO%byw.i9™.P-el"««^»^^ 



fillers include: 



5 



Mrated aluminum silicate, hydrated silicic acid and silicic anhydride; 

flaky fillers, such as mi^; ^isker, aluminum borate whisker, se- 

balkxxi fillers, such as glass balloon and fly ash balloon. 

10 % by weight, preferably not more thari 8 % we^h^ precipitation method. 
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agents, higher fatty acids, tatty acid metallic salts, unsaturated organic acids, organic trtanates. resin acids and poly- 

'^''S'the^redthesurface^reated inorganic fi^ 

strength, palntability and molding processability can be obtained. 

The inoraanic fillers as mentioned above may be used in combination. 

iTne^^Torganic fillers such as high styrenes. Ilgnin and reclaimed rubbers may be used ,n comb.nat«n wnh 

'SSpZytene composrtion o1 the invention described above is excellent in heat resistance and low^emper^ 
atureheJt 2g properties well as in flexibility and impact resistance. The polypropylene composrt»n can be 
flrituSd Xat'^alable OPP. injection molded artteles, e.g.. container, improved in impact resistance, stretch- 
blow molded articles, containers for retort pouch foods, films and sheets. .,o»o th=,n th« ahove- 

Further the polypropylene composition of the invention can be applied to other var«us uses than the above- 
ment^S^ oies sample, it can be used for household appliance parts such as housings and tubs of washing 
S^e? a^^bi;eTrE,r 'parts such as trims, interior panete and column covers^autom<*nBexter.r parts such 
^fenders bumpers, side moles, mudguards and mirror covers, and ordinary m^cellaneous goods^ 

N^rtSpropylene composite film of the invention comprising a layer of the above^entK,ned polypropylene 
composition is described in detail. 

Polypropylene composite film 

The polypropylene composite film according to the invention comprises; 

surface of the crystalline polypropylene layer (I). 
m Crostalline oolvpropvlene layer 

The substrate of the polypropylene composite film of the invention is formed from a crystalline polypropylene (I). 
T^:tf^V«ZSJ'^L cysta^po^propylene. po^propylenes «-ver,tiona.V ^o^^^^^ 
materials tin be used, but preferably used isapolypropylene having an isotactic index 1.1. (boiling n-heptanennso^ 

component) of not less than 75 %. preferably 75 to 99 %. „ , _a ^ i„h»v i'>'V\ <'r\ of 0 1 to 

?he crystalline polypropylene preferably has a density of 0.89 to 0.92 g/cm^ and a melt index (230 C) of 0.1 to 

' ° M°hough a homopolypropylene is generally used as the crystalline po^propylene, f P-Py'-^-^^^^ 
containing units from an olefin other than propylene in a small amount, e^g.. rK,t more tt,an ^^'^T^' T^J^ 
as longastheobjectsof the invention are not marred. Examples of the otheroleflnsjn^^^^^ 

atoms except propylene, such as ethylene. 1-butene. 1-pentene. 1-hexene. 1-heptene, 1-octene. 1-decene, 1-do- 

"Te '::;^:r;:Cc.'^T:^:^e.^ can be prepared by a conventK^al process using a Known 
solid titanium catalyst component or metallocene compound catalyst component. »-Ki~.wnn anont« 

To™stallinepolyp^lene. additives such as heat stabilize 
slip aaents and antioxidants may be added. ^ • 

?n the invention, the crystalline polypropylene layer (I) may be either unstretched or biaxally stretched. 

(II) Polypropylene composition layer 

The heat-sealing layer of the polypropylene composite film is formed from the polypropylene composition of the 

'"^'tlgteXC^eneconposftions. pa^^ 

pyleir^posit^filmTa composition comprising (A) a polypropylene and (B) a propylene-1-butene random copoly- 

""'•^X^SeTw is preferably a crystalline polypropylene containing units from propylene in an amount of 
not less than 90 % by mol. . 

The propylene-1-butene random copolymer (B) desirably have the following properties. 

(, ) TT,e copolymer contains units from propylene in an amount of 50 to 95 % by mol pr^emb^, to 9^ % by 
more preferably 60 to 90 % by mol, and contains units from 1 -butene in an amount of 5 to 50 % by mol, preferably 
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5) The melting poirTTm. as measured by a difterenfal scannmg calonmeter. .s >n the range of 60 to 140 C. 
20 to 60%. 

Further the propylene-1-butene random copolymer may contain regionrregular units l«sed on 2.1 -insertions of 

''^nSe'SZSrre^Clv^ (5). exceeds 140 »C. heat^ealing may require high temperatures, e. 

. notlrST^ 4 if^^^^^^^ 'ower than 60 'C. the low-temperature heat-sealing properties are 

a polypropylene composition which contains the polypropylene (A) .n an amount of 5 to 50 % by weight p 
thTgO % by w^ht and the propylene-1 -butene random copolymer (B) in an amount of not less than 1 0 % by weight 

composition (11) by. for example, the following processes. 
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(1 ) J,e cystainno po^propylene (.) and the poVP-opylene compos««n (.1) are cx«xtruded to form a ^mir^ted 
'''lis «ed Sheet may be monoax^.^ stretched ^ the lor,grtudina. or ^.era. direction, or may be biaxially 

n";srn"rr:orsr^^^ 

stretched In the longitudinal and lateral directions sepa^ely or sj^ultan^sty. 

Tr be biaxially stretched in the longitudinal and lateral directions separately or simultaneously. 

in the lateral direction is in the range of 3 to 12 times, preferably 6 to 10 times. 
FFFECT OF THE INVENTION 

molded artfcles. containers for retort pouch foods, films and slneets^ ^^^^ 
Further, the ^VP-pylene "-P^^-^^ Z^^^^^ -Ti housings and tubs of washing 

::ref aTt^^rrrS 'p^r^^^^^ 

TsCdei. br^e^. side mo.S. mudguards and mirror coders, ^^^^^-^^f;;^,'^,,^^^ 

The polypropylene com^^^^^^ 
is excellent in heat-sealing properties. P^'*'^"'^'^; j"^™ p^" „ the polypropylene composite film is stored 

packaging and fiber packaging. 
EXAMPLE 

The present invention willbe further described with reterence^^ 
that the invention is in no way limited to those examples. 

M^surement of p ro perties of the p mp yl^ne-l ^utene random copolymer (B) 
(1 ) Propylene content and 1 -Butane content: 
Determined using ^^c-NMR. 
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(2) Intrinsic viscosity (n)- 

Measured in decahydronaphthalene at 135 »C and expressed by dl/g. 

(3) Molecular weight distribution (Mw/Mn) : 

Measured in the following manner -j^f ^^"^^^ ^l^J"^^^^^^ of 600 mm was used, and the 

A separatory column of TSK-GNH-HT having a damete^ "^^^^^Z (available from Wako Junyaku 
column temperature was set to 140 -C. industries. Ltd.) as an antioxklant 

Lriiigrrs^^ 

column. A differential ref ractometer was used as a detector. for Mw < 1 .000 

(4) B value (monomer distribution) 

and the B value was calculated using Pe, Pq ^oe 

(5) Melting point (Tm) : 

the endothemilc curve, the melting point (Jm) was detemiined. 

(6) Crystallinity. 

Determined t,yX-rayd.ractomet,Vforapress sheet havingathicknessof1.0mm Which was stored^ 
24 hours after the press molding. 

(7) Triad tacticity 

appeared in the region of 1 9.5 to 21 .9 ppm was calculated. 

(8) Proportion of hetero bonds based on 2.1-insertk)ns: 

i3r KiMn .tofictrum with reference to ■Polymer*, 30. 1 350 (1 989). 

preparation examples are set forth in Table 2. 
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S ynthesis Example 1 

c y»t.^ic ,.n-dimethvlsilvlene-M M^-^^-««^'^'^°'^^"'^""^^V'^>^'"""'"'" '^"^^'"'"^ 
5 Synthesis of 3-(2-biphenylyl)-2-elhylproplonic acid: 

TO a 500-n,l four-necked K.und flasK (equipped with a stirrer, a D^-';-*"*^^:; „^ '^^^^ 
^eter) were int^uced 13.46 g 0^ J-J)^;^^-^^^^^^ 

anoi^waiei - *w i vv/v;;, a Ji.^:^ /nn^thanoiAwfltPr - 4/1 fvM^ WHS dfODWise added. Atter the dropwise 

above : 50 m. of a ^^^^f ^^r^^^^ thenTooled to roorr, temperature, and 

p^s wele dJ2 Jranhydrous Na,SO„ and then, the soVent was removed under reduced pressure to obta. 24.2 
' LCquC';?"io-m. three^ecked round flask (equipped ^th a stirrer tip. a Dimroth 
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FD-MS: 254 (M+) 
mp : 91.2 -94.0 »C 
NMR (CDCI3, 90 Hz): 

5 = 0.71 (t.J = 7.2 Hz. 3H. CH3); 

1.16-1.58 (m, 2H); 

2.32 (bquin, J = 7.0 Hz, 1 H, >CH-); 

2.61 - 2.99 (m, 2H); 

6.89 - 7.47 (m, 9H). 



IR (KBr disk) : 1696 cm'i (v^^o)- 
Synthesis of 3-(2-biphenytyl)-2-ethylpropionyl chloride: 

TO a 1 00-ml three-nocked round flask (equipped with a stirrer tip a Dimroth ^^^^^^^^^^^^^^ 
of NaOH) were introduced 13.3 g (52.4 mmol) of 3-(2-biphenytyl)-2^thylprop.on.c acd and m' (^^^^ 

55 of the product thus obtained are described below. 
IR (Neat): 1786 cm-^ (v^^). 
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Synthesis of 4-ethyl-2-phenyl-1 -indanone: 

To ^ 200 ml three-necked round flask (equipped with a stirrer tip. a Dimroth condenser, a dropping f unnel a ther- 

Su?ion IdTh^n with 100 ml of a saturated saline solution, followed by drying over ^f'V'^^^^^NaeSO^. The so^en. 
w^stiS oTunrreduced pressure, and the residue was purified 

:L"tf;f bj^^^^^^^ ^ oln 10.8 g of .he aimed product as a yellow solKf (yield: 88 %). The properties of the 
product thus obtained are described below. 



NMR (CDCI3, 90 Hz) : 

6 = 0-98 (t, J = 7.2 Hz. 3H, CH3); 

1.60 - 2.20 (m, 2H); 

2.42 - 2.82 (m, 1H.>CH-); 

2.80 (dd. J = 3.8 Hz, 16.5 Hz. 1H); 

3.36 (dd. J = 7.6 Hz, 16.5 Hz. 1H); 

7.09 - 7.91 (m, 8H). 



IR (Neat) : 1705 cwr^ (v^Y 
Synthesis ot 2-ethyl-1-hydroxy-4-phenylindan: 

To a 200-ml three-necked round flask (equipped with a stirrer tip. a Dimroth condenser, a dropping ^^nnel and a 

w^oDwise added After the dropwise addition was completed, the temperature was elevated to 50 C to perfom. 

product thus obtained are described bebw. 

NMR (CDCI3. 90 Hz) : 

5 = 1.02 (t, J = 7.1 Hz. 3H. CH3); 

1 31 - 3.28 (m. 2H); 

4.86, 5.03 (each d. each J = 6.4 Hz. J = 5.1 Hz, together 1 H, >CHO-); 
7.10 -7.66 (m, 8H). 

IR (Neat) : 3340 cm'i (vqh)- 

Synthesis of 2-ethyl-4-phenylindene: 
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A roQidue was Durified by silica gel chromatography using 

of the product thus obtained are described below. 



10 



IS 



20 



25 



30 



NMR (CDCI3. 90 MHz) : 

5 = 1.20(t, J=:7.6 Hz. 3H, CH3); 

2.49 (q. J = 7.6 Hz, 2H); 
3.41 (s, 2H); 

6.61, 6.72 (each bs, together 1H); 
7.09 -8.01 (m. 8H). 



synthesis of dimethy!silylene-bis(2-ethyl-4-phenylindene. 



byninesia ui j'^" J — - * - • f l da 

TO a 200-n,l three^ecKed round flas. (equipped ^ ^^^XT^^^^ 
thermometer) were introduced 5.0 g (22.8 "^"^^^J^^^^^u^le cooling a solutkxi o1 1 5.7 ml (25.1 mmo^) 
and 50 ml o, anhydrous ether, and f " ^ J^^^w^^^^^ -'^wV- Alter the dropwise addftion was c^- 
of n-butyllithium in hexane (concentratwn. 1 .6 M) was ^orm reaction for further 1 hour. Then, 

D eted L temperature of the mixture was elevated '^.^^^'"^l^^.L^^ ether was dropwise added slowly 
TZl Of 1.52 ml (12.6 mmo.) of 'J'-^'^V^jf,^^^ 12 hours at room temperature The 

After the dropwise addition was complet^. Poured into 50 ml of a saturated ammonium ch onde 

reaction mixture was filtered through Celrte. ^ ' Jf.''";^"^,^' ^^^^s phase was extracted with 50 ml ofether TT^ 
aqueous solution. The organic phase vj^s sepa^at^^.^ he a^^^^^ 
Smb^edorganicphaseswerewashedwrthasatu^eds^^^^^^ 

wasdistilled off under reduced pressure^an^^^^ J ^ prc^^c^i^^^^ 

^^Zara^vr^^^^^ 



NMR (CDCI3, 90 Hz) : 

5 = -0.23. -0.17 (each s. together 6H. S1-CH3). 



1.12. 1.19 (each t. each J = 7.4 Hz. together 6H, CH3); 
2.44 (bq, J = 7.4 Hz, 4H); 
3.81 (s, 2H, >CH-Si-); 
35 6.75 (bs. 2H, 3-H-lnd); 

6.88- 7.74 (m, 16H) 



40 



45 



50 



synthesis Of rac-dimethy.i..ene-b.l1-(2-ethyl-4-pheny.indeny.),zi«^^ dich^r.e: 

Xoa50-mlthree.ec.edround«asMe.ulPPj^^^^^^ 

^eter) were introduced 0.84 g (1 ^ -"-'^'^^^^^^^ of niuty«fthium in hexane (c^-ent-ato"- .58 

ether, and then at room temperature, a solution of ^ .^^ ml ' ^ perfomied for further 13.5 

wasdrop^seadded Slowly. After«,edro^^^^^^ 

hours, the reactionsolutionwascooledto-70 C>nadn^.ce^ the solvent was distilled oil at room temperatue 
adde^inport«ns,andtheresuningmb.urewasst^^^^^^^ 

under reduced pressure, 30 ml of "^f^^^^^J^^t^lc^ was filtered, washed twice wrth 3 ml f anhydrous 

rerdrre;==rs^^^^ 

pJ^erties of the product thus obta».ed are described below 



NMR (CDCI3. 90 MHz): 
5=1.09(t,J = 7.3Hz.6H.CH3); 



1.34 (s. 6H, Si-CHg); 
2.46(quin. J = 7.3Hz,2H); 
2.73 (quin, J = 7.3 Hz, 2H); 
6.96 (s, 2H. 3-H-lnd); 
6.99 - 7.88 (m, 16H). 
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Preparation Example 1 
Preparation of PBR-I 



10 



IS 



20 



2S 



30 



TO a 2-l«er autoc^ve tho«,ugh^ purged v.th nitrogen were '^^'-J^^^ ^^^^^^^^^^ 
tolbw^byaddinglmrnoloftri^utylaluminur^^^^^^^ 
wasfed so that the total pressurebecarne7k9^«T^j3anda^m^^^^ 

o,Zrator.)otracKlimethylsi^.ene-bislH2^^^^^^ 

tothe above synthesis exarnple were urlher added. TTie f^^^ ^^^^ ^ ^^^^^ 

was continuous^ fed to keep the total pressure at 7 -C for 12 hours. 

about 0.02 %. aher properties of the polymer are set forth in Table 2. 



Preparation Example 2 
Preparation of PBR-2 



TO a 2-.»er autoc^ve thorough, purged v.th nitrogen were '^^f-J^^^J^^^^Tvl^^^^^^^ 
,olk.wedbyadding1mn«.ofth^utyla.u.inum^^^^^^ 
wasfedsothatthetotalpressurebecarne7kg/ar^G.anda^^^^ 

Of Zratorn) Of rac<iirnethytei,.ene-bisJ1^2^m^^^^^^ 

to the above synthesis example were f urther ^ J^^^T"^^^ polymerization, the autoclave was released, 
was continuousV fed to keep the total pressure at 7 ^^"^f^'^^^.^^^^^ ^^ -C for 12 hours. 



about 0.02 %. 
Preparation Example 3 
35 Preparation of PBR-3 



40 



45 



50 



55 



was fed so that the total pressure became 7 kg/«Ti^ "^^^ dichtorkJe prepared in a manner similar 

ofZratom)ofrac.-imethylsiV.ene-b.sn^(2^m^^^^^^ 

to the above synthesis example were f urther ' TJ^ i^^^^™^ polymerization, the autoclave was released, 
was continuously fed to keep the total pressure at 7 ,,0 for 12 hours. 



about 0.02 % 
Comparative Preparation Example 1 
Preparation of PBR-4 
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lower than the limit of detection. 



10 



IS 



20 



2S 



30 



3S 



40 



4S 



50 



Prep. Ex.1 


PBR-1 


1-Butene 
content 
(mol%) 

13.9 


Intrinsic 
viscosity 

in) m) 

2.51 


DSC 

melting 
point C*C) 

116.3 


Crystallinity 
(%) 

56 
50 


Stereo- 
regularity 

100 
100 


Mw/Mn 

1.9 
2.0 


B value 

1.0 
1.0 


Prep. Ex.2 

Prep. Ex.3 

Com. 
Prep. Ex.4 


PBR-2 
PBR-3 
PBR-4 


20.2 
26.4 
25.3 


1.90 
1.60 
1.89 


101.5 
88.4 
110.0 


40 
48 


100 
100 


2.0 
3.5 


1.0 
0.94 



PBR ... Propylene-1-butene random copolymer 
Examples 1 - 6 

The polypropylene composition shown in Table J laminate the film on the substrate, 

compost, extruded through a diflerent T-d-e at a resin ^^^^^^'^^^^^ ^'r^.^ n ^,3^, ,,ectUx, until the 
The resuKIng laminated sheet was <=«^»;""°"«,^J^^^" ^J^^^^^^ stretched substrate (thickness. 22 ^m) 

""^rrarStilm Obtained was evaluated in the to.k,wing manner, and the results are set forth in Table 3. 

(1) Heat-sealing strength 

sealable temperature. 
(2) Haze 

A film fom,ed In accordance with ASTM D1003 was aged ,or one day at 50 'C in an air oven. The haze values 
before and after the aging were measured. 



55 



(3) Slip properties 

A.m.ormedinaccordancewithASTMD1894wasaged,oronedayat50-Cinanairoven.ThestaticandK.etic 
coefficients of friction before and after the aging were measured. 
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(4) Blocking resistance 



Strength per 1 cm was taken as a value of the blocking resistance. 



10 Comparativft Fxamoles 1 - 2 

A ^minated film was obtained in the same manner as in Example 1 except that the polypropylene composnk^n 
shown in Table 3 was used. The results are set forth in Table 3. 

Table 3 



IS 



20 



2S 



30 



35 



40 



45 



SO 



Ex. 1 



Ex. 2 
Ex.3 



Composition 
(weight ratio) 

PBR-1/PP-2 
(75/25) 



PBR-2/PP-2 
(75/25) 

PBR-3/PP-2 
(75/25) 



Lowest effective 
heat-sealable 
temp. ("C) 

110 



100 
88 



Haze (%) 



0.8 



0.6 
1.4 



Slip properties * 



0.28/0.28 



0.32/0.31 
0.99/0.51 



Blocking resistance 
(g/cm) 

0.1 



0.2 
0.9 



55 



Comp. Ex. 1 



PBR-4/PP-2 
(75/25) 



100 



1.7 



3.23/1.02 



Ex.4 
Ex.5 



PBR-1/PP-2 
(50/50) 

PBR-2/PP-2 
(50/50) 



118 
108 



0.6 
0.5 



0.29/0.29 
0.34/0.30 



0.1 
0.2 



Ex.6 
Comp. Ex. 2 



PBR-3/PP-2 
(50/50) 

PBR-4/PP-2 
(50/50) 



95 
105 



0.8 
2.5 



0.27/0.27 
0.37/0.32 



0.4 
0.8 



PBR ... Propylene-1-butene random copolymer 
PP ... Polypfopytene 

* ... Static friction coefficient/kinetic friction coefficient 

The properties of the propylene composrte films obtained in the foltowing examples were measured in the manner 
described below. 

(1)Haze 

Measured in accordance with ASTM D1003. 

"rrii^T^eptatSO'CforSdaysandal^ 

in the same manner as in the measurement (1). 

(3) Gtossiness 

Measured in accordance with ASTM D523. 

(4) Tear strength (Elmendorf tear strength) 

Measured in accordance with ASTM D1922. 

(5) Slip properties 

Measured in accordance with ASTM D1B94. 

(6) Change of slip properties with time 



The composite film was 



kept at 40 ^C for one week and allowed to stand for cooling. Then, the slip properties 
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were measured in the same manner as in the measurement (5). 
(7) Blocking resistance 

Measured in accordance with ASTM D1893. 

lentMncy w.. messurod «, in» san. mann« as «i me itisaSOTcnenl (7). 

(1 0) Hot tack properties ^^^th^r in qi .rh a manner that the polypropylene compositkjn 

45 g. 

Preparation Example 5 
Preoaratbn of P8R-5 

methanol, and dried in vacuum at 110 "C for 12 hours. ^^^,=^.i_„ activity was 79 kg^)olymer/minol-Zr-hr. 

The amount of the po^rmer obtained was ^^J^' ^^^^^^^J^^^^^^^^ moH^ intrinsfc viscosity 

This DOlvmer (propylene-1-butene random copolymer) had a 1-butene contem oi y ■ 
J?) ofTS dig anS a melting point of 92 "C. The properties of this polymer are set forth ,n Table 4. 

Preparation Examples 6 - 7 

Propy.ene-1 -butene random copo.mers shown ^ Tables 4 and 5 were « in^^e same manner as in Prep- 
arat«^ Sample 5 except that the amounts of hexane. 1 -butene and propylene were vaned. 

Comparative Preparatio n Example 8 

TO . Ma, ««o^ "« -» '•'■"''^^Z^Z'Z^'^O-C.i.ZZ 

•C for 12 hours was 33 7 g and the polymerization activity was 14 kgDOlymer/mmol-Zr-hr. 

SrsSri^a'rren"^^^^ mol. an !::Lic viscos^ (.) of 1.91 d.g and a moving po.nt o, 

110 -C. The properties of this polymer are set forth in Tables 4 and 5. 

Examples 7 - 9 

propylene composition (II) was laminated. 
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100 Parts by weight o» a mixture consisting of 25 % by weight of pellets of a random polypropylene having an 
isotactic Index (I.I.) of 96 %, a melt index (230 "C) of 6.5 and a melting point of 140 'C and 75 % by weight of pelle s 
of the propylene-1 -butene random copolymer (B) (PBR) prepared above was mixed with 0.1 part by weight of an an th 
blocking agent and 0.16 part by weight of a slip agent. The resulting mixture, i.e.. the polypropylene composition (II), 
was melted In an extruder and then extruded on the substrate at 200 °C to form a brninated sheet. 

The laminated sheet was stretched at 170 "C in a stretch ratio of 10 times in the lateral direction and then cooled 

with substantially maintaining the stretched state. ,KMrof «\ hauinn » 

yhus a biaxially stretched composite film consisting of a layer of the homopolypropylene (I) (substrate) having a 
thickness' of 22 urn and a layer of the polypropylene compositkxn (II) (heat-sealing layer) having a thickness of 3 ^m 
was obtained. TTie results are set forth in Table 4. 

Comparative Example 3 

Acompositefilm was obtained In the same manner as in Example 7 except that in the preparation of a polypropylene 
compositicirttie propylene-1 -butene random copolymer obtained in Comparative Preparatton Example 8 was used in 
placeof the propylene-1 -butene random copolymer (B) obtained in Preparation Example 5. The results are set forth 
in Table 4. 

ExamDles10-12 

A homopolypropylene (I) having an isotactfc index (1.1.) of 96 % and a melt index of 6.5 was melted and fed to a 
composite film-fomning die at a resin temperature of 240 "C. . „^ „ u • < ^»ii«»«> ^» = 

sTparately, in a different extruder. 100 parts by weight of a mixture consisting of 25 % by weight of pellets of a 
random polypropylene havingamelt index (230 -C) of 6.5andamelting point of 140 °Cand75%by^^^^^^ 
of the propylene-1-butene random copolymer (B) (PBR) prepared above was mixed with 0.1 part by weigh of an anti- 
blocking agent and 0.16 part by weight of a slip agent, and they were melted In the extruder. The resulting polypropylene 
composition (11) was fed to the above-mentioned composite film-fomning die at a resin te-^P^Jf ^00 C^ 

^Te homopolypropylene (l)and the polypropylenecompositk^(ll)weresimultaneous^ 
posite film-forming die. to obtain a composite film consisting of a layer of the homopolypropylene (I) (substrate) having 
amickness of 45 nm and a layer of the polypropylene composition (II) (heat-sealing layer) having a thickness of 5 nm. 
The results are set forth in Table 4. 

Comparative Example 4 

A composite film was obtained in the same manner as in Example 10 except that the propylene-1 -butene^dom 
copolymer obtained in Comparative Preparation Example 8 was used in place of the propylene-1 -butene random co- 
polymer (B) obtained in Preparation Example 5. The results are set forth in Table 4. 
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TahiP 4-1 
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IS 



20 



25 



30 



35 
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50 



(B) PBR 

1(1) Propylene content 
(moll) 

1-Butene content 
(inol%) 

1(2) Intrinsic 

viscosity CH) 
(d//g) 

1(3) Mw/Mn 
1(4) B value 

(5) Tm (*C) 

(6) Crystallinity (%) 



sit ion 



ick- 
ness 



(A) Polypro- 
pylene (wt%) 

(B) PBR (wt%) 



(I) Substrate 

(Mm) 

(II) Heat- 
sealing 
layer (Jim) 



(1) Haze (%) 

I (2) Change of ha2e 
with time (%) 



1(3) Glossiness {%) 



|(4) Slip properties 
/static friction 

/)tinetic friction 

|(5) Slip properties 
with time 
/static friction 

/)cinetic friction 



Ex. 7 

PBR- 5 
(Prep. Ex. 5) 

76 
24 



1.63 

2.05 
1.00 
92 
40 



Con\p.Ex.3 
PBR-8" 

(Cofnp.Prftp.Ex.8) 
77 

23 



1.91 

3.40 
0.92 
110 
48 



25 
75 



22 



1.4 
1.1 
115 



1.0 
0.5 



0.6 
0.4 



25 
75 



22 



1.7 
2.9 



112 



3.2 
1.0 



1.6 
0.7 



Ex. 8 

PBR-6 
(Prep. Ex. 6) 

81 

19 



1.65 

2.10 
1.02 
103 
49 



25 
75 



22 



0.6 
1.0 



128 



0.3 
0.3 



0.3 
0.3 



Ex. 9 

PBR-7 
(Prep. Ex. 7) 

85 
15 



1.67 

2.18 
1-03 
110 
53 



25 

75 
22 



0.8 
1.0 



126 



0.3 
0.3 



0.3 
0.3 



55 
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Y ^ ^ifi 4 -T front 1^"^^^ 



6) 



IB) PBR 
Blocking resistance 
(g/cm) 



(7) Blocking resistance 
with time (g/cm) 

(8) Heat-sealing 
strength 
(g/15 mm) 

100**C 
105°C 
llO^'C 
115°C 
120°C 

(9) Hot tack 
properties (mm) 

95°C 
lOO^'C 
lOS^'C 
110**C 
115**C 
120**C 
125°C 

las'^c 

140''C 



Ex. 1 

PBR- 5 
(Prep. Ex. 5) 

1.9 
3.0 



40 
480 
630 
550 
730 
520 
520 



300 
32 
15 
8 
7 
6 
7 
8 
7 
7 



Comp.Ex.3 
PBR-8 

(Con^i.Pr^p.Ex.S) 
2.6 



7.0 



20 
50 
130 
480 
570 
570 
520 



300 
230 
120 
63 
27 
13 
18 
16 
15 
18 



Ex. 8 

PBR- 6 
(Prep. Ex. 6) 

0-2 
0.0 



90 
300 
540 
440 
440 
470 



300 
120 
25 
10 
8 
6 
6 
7 
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Ex. 10 


Comp.Ex.4 


Ex. 11 


Ex. 12 1 


(B) PBR 


PBR-5 
(Prep. Ex. 5) C 


PBR-8 

Comp.Prep.Ex.B) 


PBR-6 
(Prep. Ex. 6) 


PBR-7 
(Prep. Ex. 7) 1 


1(1) Propylene content 

{mol%) 
1 1-Butene content 

(mol%) 


76 
24 


77 
23 


81 
19 


85 
15 


1(2) Intrinsic 
1 viscosity ttl) 
(d//g) 

1(3) Mw/Mn 
1(4) B value 

(5) Tm C^C) 

(6) Crystallinity (%) 


1.63 

2.05 
1 .00 
92 
40 


1.91 

3.40 
0.92 
110 
48 


1.65 

2 10 
1.02 
103 
49 


1.67 

2.18 1 
1.03 

Tin 1 
ixu 1 

53 1 


Isition 


(A) Polypro- 
pylene (wt%) 

(B) PBR (wt%) 


25 
75 


25 
75 


25 
75 


25 1 
75 1 


[rhicJc- 


(I) Substrate 
(pm) 


45 


45 


45 


45 1 


jness 


(II) Heat- 
sealing 
layer {\m) 


5 


5 


5 


5 


(1) H 


aze (%) 


1.8 


2.1 


4.2 


2.1 1 


1(2) Change of haze 
1 with time (*) 


2.0 


10.2 


4.0 


2.1 


1(3) Glossiness (%) 


118 


114 


98 


114 1 


(4) Slip properties 
1 /static friction 

/)cinetic frictio 


0.2 
n 0.2 


not slippee 
not slippee 


i 0.2 
i 0.2 


0.2 
0.1 


(5) Slip properties 

with time 
1 /static frictiofi 












/Icinetic frictic 


m 
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Ex. 10 


Comp . Ex - 4 


Ex. 11 


Ex. 12 


(B) PBR 


PBR-5 
(Prep. Ex. 5) 


PBR-8 
(Conp.Prep-Ex.B) 


PBR- 6 
(Prep. Ex. 6) 


PBR-7 
(Prep. Ex. 7) 


{€) BlocJcing resistance 
(g/cm) 


1.7 


2.4 


0.3 


0.4 


<7> Blocking resistance 
with time (g/cm) 


1.0 


4.6 


0.0 


0.5 


(8) Heat-sealing 

(g/15 mm) 

80**C 

100°C 
110**C 
120°C 
130°C 
140°C 
150°C 
160^C 
170°C 


30 
130 
800 
1650 
1720 
1730 
2070 


140 
1270 
1790 
2080 
2300 
1940 
2200 
2100 


50 
590 
1570 
440 
440 
470 
440 
440 
470 


20 
320 
540 
500 
320 
540 
500 


(9) Hot tac)c properties 
(inm) 

100°C 
llO^C 
120°C 
130°C 
140*^0 
150**C 
160^C 
170^C 


300 
130 
25 
20 
20 
50 
60 


300 
220 
120 
50 
40 
55 
50 


300 
140 
30 
20 
20 
40 
60 


300 
220 
30 
20 
20 
40 
50 



Examples 13-14 

A homopolypropylene (I) having an isotactk: index (1.1.) of 96 % and a mett index of 1 .5 was molded into a sheet 
at 9/10 "C and stretched at 140 "C in a stretch ratio of 5 times in the longitudinal direction. 

^,e sh^et^huritaL was used as a substrate. On one surface of the substrate, a layer of the follow.g poly- 

•'^^^r PaTbrS'l;: m^^^^^ of 75 % by weigh, of pellets of a P^'VP«^V.ene ^^^^^^^ 

isotacTc S (I I ) of 96 %. a melt index (230 -C) of 6.5 and a merting point of 140 and 25 % by weight of peHe s 

cooled while substantially maintaining the stretched state ^,,„„„ ,iw«,.»«irata^ havina a 

Thus a blaxially stretched composite film consisting of a layer of the homopolypropylene (1) (substrate) having a 
thiclTJ^s of 2^^;^ and a layer of thVpo^propylene composition (II) (heat-sealing layer) having a thickness of 3 ^m 
was obtained. TTie results are set forth in Table 5. 
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Comparative Example 5 

A composite film was obtained in the same manner as In Example 13 except that in the preparatiwi of a po^ro- 
pylene com^it»n, the propylene-1 -butene random copotymer obtained In Comparative Preparaf !;«";^« « 
used in place dt the propylene-1 -butene random copolymer (B) obtained in Preparation Example 5. The results are 
set forth in Table 5. 

Examples 15-17 

A homopolypropylene (I) having an isotactic Index (l.l.) of 96 % and a melt index of 6.5 was merted and fed to a 
composite film-forminq die at a resin temperature of 240 **C. . ^ ^ ,. * * 

Sara ehr. In a dlrent extmder. 100 parts by weight of a mixture cons^.ing of 75 % by weight of peHete erf a 
random polypJ'Py'ene having a melt index (230 »C) of 6.5 and a melting point of 140 -C and 25 % by ««'9M of p^Hete 
of me prS^y'enel -butene random copolymer (B) (PBR) prepared above was mbced wtth O^part ««'^«° 5' 
bloc Jgagentand0.16part by welghtdaslipagent. and they were melted In the extruder. The resutt^^^^^^ 

composition (II) was fed to the above-mentioned composite film-forming die at a resin '^P^jf °' ^00 a 

The homopolypropylene (I) and the polypropylene composrtion (II) were simultaneously extruded through the com- 
posrfiJ;«SjiMoobtLnacomfStefilmco^ 

aftickness of 45 tmi and a layer of the polypropylene composition (II) (heat-sealing layer) having a thickness of 5 jim. 

The results are set forth in Table 5. 

Comparative Example 6 

A composite film was obtained In the same manner as In Example 1 5 except that the propylene-1 -butene random 
copolymer oWained in Comparative Preparation Example 8 was used In place ol the propylene-1 -butene random co- 
polymer (B) obtained In Preparation Example 5. The results are set forth in Table 5. 
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TrihTft S-I 



5 




Ex. 13 


Comp.Ex.5 


Ex. 14 




(B) PBR 


PBR-5 
(Prep. Ex. 5) 


PBR-o 
[Canp.Pr«p.Ex.8> 


(Prep. Ex. 6) 


10 


(1) Propylene content 
(mol%) 

1-Butene content 
(mol%) 


76 
24 


77 

23 


81 
19 


15 


(2) Intrinsic 
viscosity 
en) (d//g) 


1.63 


1.91 


1.65 




(3) Mw/Mn 


2,05 


3.40 


2.10 


20 


(4) B 


value 


1.00 


0.92 


1.02 




(5) Tm rc) 


92 


Tin 


103 




(6) Crystallinity (%) 


40 


48 


49 


25 


Con^o- 
sition 


(A) Polypro- 
pylene (wt%) 

<B) PBR (wt%) 


75 
25 


75 
25 


75 
25 


30 


Thick- 


(I) Substrate 
{\m) 


22 


22 


22 


35 


ness 


(ID Heat- 
sealing 
layer (Mm) 


3 


3 


3 




(1) H 


aze (%) 


1.7 


1 .5 


1 Q 


40 


(2) Change of haze 
with time (%) 


1.4 


1.2 


1.6 




(3) Glossiness (%) 


122 


123 


122 


45 


(4) Slip properties 
/static friction 

/kinetic friction 


0.3 
0.3 


0.4 
'0.4 


0.3 
0.3 


50 


(5) Blocking tendency 
(g/cm) 

(6) Blocking tendency 
with time (g/cm) 


0.1 
0.3 


0.3 
0.6 


0.1 
0.3 
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TahIP S-T trnnl-imiPril 





Ex. 13 


Comp . Ex . 5 


Ex. 14 


/n\ PRR 


PBR-5 


PBR-8 


PBR-6 


(Prep. Ex. 5) 


(Conp.Prep .Ex. 8) 


(Prep. Ex. 6) 


(7) Heat-sealing 








strength 








(g/15 mm) 








100»C 


40 






105»C 


100 


50 




llO^C 


400 


140 


30 


IIS'C 


510 


350 


120'C 


540 


460 


180 


125''C 


500 


460 


510 


130»C 


460 


460 


480 






470 


480 


140°C 




480 


480 


150°C 






470 
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Ex. 15 


Comp.Ex. 6 


Ex. 16 


Ex. 17 


(B) PBR 


PBR-5 
(Prep. Ex, 5) 


DRR— R 

(Comp.Prep.Ex.S) 


PBR- 6 
(Prep. Ex. 6) 


PBR-7 
(Prep. Ex. 7) 


(1) Propylene content 
(niol%) 

1-Butene content 
(moI%} 


76 
24 


77 
23 


81 

19 


85 
15 


(2) Intrinsic 
viscosity 
(Ti) (d//g) 


1.63 


1.91 


1.65 


1.67 


(3) Mw/Mn 


2.05 


3.40 


2.10 


2.18 


(4) B 


value 


1.00 


0.92 


1.02 


1.03 


(5) Tm ro 




110 


103 


110 


(6) Crystallinity {%) 


40 


48 


49 


53 


Cotnpo- 
sition 


(A) Polypro- 
pylene (wt%) 

(B) PBR (wt%) 


75 
25 


75 
25 


75 
25 


75 
25 


rhick- 


(I) Substrate 


45 


45 


45 


HO 


ness 


(ID Heat- 
sealing 
layer (Mm) 


5 


5 


5 


5 


(1) H 


aze (%) 


Z . 4 




2.0 


2.1 


(2) Change of haze 
with time (%) 


2.0 


2.8 


2.0 


2.4 


(3) Glossiness <%) 


111 


115 


117 


115 


(4) Slip properties 
/static friction 

/kinetic friction 


0.2 
0.2 


0.3 
0'.2 


0.3 
0.2 


0.2 
0.2 


(5) Slip properties 
with time 
/static friction 


0.2 


0.3 


0.2 


0.3 


/kinetic friction 


1.0 


1.5 


0.3 


0.3 
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Ex . 15 


uomp . r«X , D 


Ex 16 


Ex. 17 




(B) PBR 


PBR-5 


PBR-8 


PBR- 6 


PBR-7 




(Prep. Ex. 5) 


(Conp.Prep.Ex. B) 


(Prep. Ex. 6) 


(Prep. Ex. 7) 


(6) 


Blocking resistance 


0.2 


0.3 


0.2 


0.3 




(g/cm) 










(7) 


Blocking resistance 


1.0 


1.5 


0.3 


0.3 




with time (g/cm) 










(8) 


Heat-sealing 












strength 












(g/15 mm) 






20 


20 




lOO^^C 


10 


10 




llO^'C 


160 


80 


100 


80 




120*^0 


1900 


1360 


1130 


900 




130^C 


2130 


2380 


2130 


2100 




140**C 


2090 


2370 


2090 


1900 




150**C 


2400 


2520 


2400 


1890 




160**C 




2360 




1960 



Claims 

1 . A polypropylene composition comprising: 

(A) polypropylene in an amount of 5 to 95 % by weight, and 

(B) a propylene-1 -butene random copolymer in an amount of 95 to 5 % by weight; 
said propylene-1 -butene random copolymer (B) having the following properties: 

(1) the copolymer contains 50 to 95 % by mol of constituent units from propylene and 50 to 5 % by mol of 
constituent units from 1 -butene; 

(2) the intrinsic viscosity, as measured in decahydronaphthalene at 1 35 "^C, is in the range of 0.1 to 12 dl/g; 

(3) the molecular weight distribution (Mw/Mn), as determined by gel permeation chromatography (GPC), is 
not more than 3; and 

(4) the parameter B value indicating randomness of the copolymerized monomer sequence distnbution is in 
the range of 1 .0 to 1.5. 

2 A composition according to claim 1 , wherein the polypropylene (A) is a random copolymer of propylene and an 
olefin other than propylene and the polypropylene (A) contains not more than 10 % by mol of units from the olefin 
other than propylene. 

3. A composition according to claim 1 or 2 wherein the propylene-1 -butene random copolymer (B) further has the 
following properties (5) and (6): 

(5) the melting point Tm. as measured by a differential scanning calorimeter, is in the range of 60 to 140 ''C, 
and the melting point Tm and the 1 -butene constituent unit content M (% by mol) satisfy the following relation: 

-2.6M + 130 < Tm -2.3M + 155; and 

(6) the crystallinity C, as measured by X-ray diff ractometry. and the 1 -butene constituent unit content M (% by 
mol) satisfy the following relation: 

C>-1.5M + 75. 
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A composition according to claim 1, 2 or 3, wherein the parameter B value of the propylene-1-butene random 
copolymer (B) is in the range of 1 .0 to 1 .3, 

A composition according to any one of the preceding claims, wherein the propylene-1 -butene random copolymer 
(B) is obtainable using an olefin polymerization catalyst comprising: 

(a) a transitbn metal compound represented by the folbwing formula (1): 



N / 
M 




wherein M is a transition metal of Group l>^, Va or Via of the periodic table, 

Ri and R2 may be the same or different and are each a hydrogen atom, a halogen atom, a hydrocarbon group 
of 1 to 20 carbon atoms, a halogenated hydrocarbon group of 1 to 20 carbon atoms, a silicon-containing group, 
an oxygen-containing group, a sulfur-containing group, a nitrogen-containing group or a phosphorus-contain- 
ing group. 

R3 is a hydrocarbon group of 1 to 20 cart>on atoms which may be substituted with a halogen atom or a silicon- 
containing group, 

R* Is a hydrogen atom or an alkyi group of 1 to 20 carbon atoms, 

and )^ may be the same or different and are each a hydrogen atom, a halogen atom, a hydrocarbon group 
of 1 to 20 atoms, a halogenated hydrocartxxi group of 1 to 20 carbon atoms, an oxygen-containing group or 
a sulfur-containing group, and 

Y is a divalent hydrocari^on group of 1 to 20 carbon atoms, a divalent halogenated hydrocarbon group of 1 to 
20 carbon atoms, a divalent silicon-containing group, a divalent germanium-containing group, a divalent tin- 
containing group, -0-, -CO, -S-, -SO, -SPa-, NR^-, -P(R5)- -P(0) (R^)-, -BR^- or -AIRS- (R5 is a hydrogen 
atom, a halogen atom, a hydrocarbon group of 1 to 20 carbon atoms or a halogenated hydrocarbon group of 
1 to 20 carbon atoms); 
(b) 

(b-1) an organoaluminium oxy-compound, and/or 

(b-2) a compound capable of reacting with the transition metal compound (a) to form an ion pair; 
and, optionally, 

(c) an organoaluminium compound. 

A composition according to claim 5, wherein R^ is methyl. 

A composition according to claim 5, wherein R^ is a hydrocarbon group of 2 to 6 carbon atoms. 
A polypropylene composite film comprising: 

(I) a crystalline polypropylene layer, and 

(II) a layer formed from the polypropylene composition as claimed in any one of the preceding claims which 
layer is laminated on at least one surface of the crystalline polypropylene layer (I). 

A film according to claim 8, wherein the polypropylene composition layer (II) comprises: 
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the polypropylene (A) in an amount of 5 to 50 % by weight, and 

the propylene-1 -butane random copolymer (B) In an amount of 95 to 50 % by weight. 

10. A film according to claim 8, wherein the polypropylene composition layer (II) contains; 

the polypropylene (A) in an amount of not less than 50 % by weight and less than 90 % by weight, and 

the propylene-1 -butene random copolymer (B) in an amount of not less than 1 0 % by weight and less than 50 

% by weight. 

11. A film according to claim 8, 9 or 10, wherein the polypropylene (A) is a crystalline polypropylene containing units 
from propylene in an anrx>unt of not less than 90 % by mol. 

12. A film according to any one of claims 8 to 11 wherein the intrinsic viscosity (2) of the propylene-l-butene random 
copolymer (B) is in the range of 0. 1 to 5 dl/g. 

13. A film according to any one of claims 8 to 12 wherein the crystalline polypropylene layer (I) is unstretched. 

14. A film according to any one of claims 8 to 12 wherein the crystalline polypropylene layer (I) is biaxially stretched. 
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